Increased expression of a COOH-truncated nucleophosmin resulting from alternative splicing is associated with cellular resistance to ionizing radiation in HeLa cells.
We previously demonstrated that transfecting HeLa cells with the 24 kDa basic fibroblast growth factor-2 (FGF-2) isoform dramatically increased cell survival after irradiation. To investigate genes implicated in this radioresistance acquisition, we compared mRNA expression between radioresistant 24 kDa FGF-2-expressing cells (HeLa 3A) and radiosensitive control HeLa PINA cells using the differential display technique. Of the 32 differentially expressed mRNAs, 1 presented a significant homology with a known gene. This 378 bp fragment presented 100% identity with exon 11 and 12 of human nucleophosmin (NPM) but differed by including a part of intron 9 in its 5' end. The differential expression of this fragment was confirmed using an RNase protection assay. We then cloned the entire corresponding mRNA and showed that it contained all the exons of NPM plus intron 9, suggesting that it was a splicing product of the NPM gene. This variant encoded for a 35-amino acid truncated NPM (NPM2). NPM2 expression was increased in HeLa 3A. To investigate NPM2's role in radioresistance acquisition, we transfected HeLa cells with NPM2 cDNA and analyzed survival after irradiation of the clones obtained. After transfection with NPM2, radiosensitive HeLa cells exhibited a dramatic increase in cell survival after irradiation. Taken together, our results demonstrate that expression of a COOH-truncated NPM form resulting from the alternative splicing of NPM mRNA is able to increase cell survival after irradiation and suggests that it might be involved in cellular response to ionizing radiation.